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Abstract 
Few studies have examined the impact of safety climate upon occupational safety behavior or 
intentions, focusing instead on the event of incidents and injuries. Similarly, while safety 
climate has been studied in numerous industrial settings, few studies limited attention has 
been given to the motor vehicle fleet context. This study conceptualized safety climate and 
work-related driver safety within a model informed by Bandura‟s Reciprocal Determinism 
and the Ajzen‟s Theory of Planned Behavior. The relative impact of safety climate upon four 
self-reported measures of work-related driver safety was investigated including: 1) current 
work-related driver behavior, 2) future work-related driving intentions, and 3) past crash 
involvement while driving for work. There was a moderate relationship between safety 
climate perceptions and the safety of current driver behavior at work (r = .40). The 
relationship with the safety of future driving intentions was also moderate (r = .29). Multiple 
regression analyses revealed that safety climate was a significant predictor of current driver 
behavior (β = .30) and future driving intentions (β = .18) at work. However, attitude was the 
stronger predictor of future driving intentions (β = .28). Logistic regression analyses showed 
that neither fleet safety climate, nor the other factors included, predicted work-related crash 
involvement or traffic offences. Possible explanations for these results are outlined. 
Implications of the findings for occupational safety management, particularly in the fleet 
setting, are also discussed.
 
 
Keywords: Safety climate, Safety culture, Work-related driving, fleet safety, theory of 
planned behavior, organizational factors 
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1. Introduction 
In recent years, there has been a shift in safety literature to acknowledging the influence 
of organizational and social factors upon occupational safety outcomes (Mearns, Whitaker, & 
Flin, 2003). Much of this shift has been attributed to the work of the nuclear safety sector 
(including the International Atomic Energy Agency [IAEA]) who first outlined the role 
played by „safety culture‟ as a determinant of organizational safety outcomes in relation to the 
Chernobyl nuclear disaster, as well as other researchers.  Definitions of safety culture 
commonly encompass workers‟ attitudes, beliefs, norms, values, and behaviors, specifically 
in relation to safety at work (Cooper, 2000; Cox & Flin, 1998; Guldenmund, 2000; IAEA, 
1991). The broad nature of the concept poses methodological problems in terms of both 
modeling and measurement.  
1.1. Safety climate 
The notion of „safety climate‟ has been separately defined as the psychological 
manifestation of safety culture, representing workers‟ perceptions of how safety is treated 
within and by the organization. This construct provides an appropriate way of 
operationalizing organizational influences, one that lends itself to survey measurement. Zohar 
(1980) first proposed that organizational safety practices influence employees‟ safety 
behavior through a process where their perceptions regarding behavior-outcome relationships 
guide the individual‟s actions, referred to as organizational safety climate for safety and 
termed „safety climate‟. Safety climate has also been conceptualized within the concept of 
broader organizational climate, suggesting that it represents an organizational sub-climate 
characterized by employees‟ perceptions of organizational safety culture and practices 
(Hayes, Bartle, & Major, 2002; Neal, Griffin, & Hart, 2000). Based upon these perceptions, it 
is proposed that employees make decisions regarding the accepted level of safety required of 
their own occupational behavior (Varonen & Mattila, 2000). DeJoy (1994) likened this to the 
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process described by attribution theory, as it represents the inferences that employees make 
about organizational safety practices which in turn shape the safety of their own occupational 
behaviors.  
Some evidence supporting the link between safety climate and organizational safety 
outcomes has been provided. Studies have shown negative relationships between safety 
climate and company accident rates (Diaz & Cabrera, 1997; Varonen & Mattila, 2000), self-
reported occupational accident involvement frequency (Mearns, Flin, Gordon, & Fleming, 
1998; Mearns et al., 2003), self-reported occupational injury frequency and severity (Gillen, 
Baltz, Gassel, Kirsch, & Vaccaro, 2002; Vredenburgh, 2002), and the frequency of worker‟s 
compensation claims (O'Toole, 2002). On the other hand, Smith, Huang, Ho, and Chen (2006) 
found a relationship between safety climate and injury at work, but this link became non-
significant when industry hazard risk was controlled.  
Gillen et al. (2002) also found safety climate differed between union and non-union 
construction workers, reflecting  the different worksite safety requirements of these 
affiliations. O‟Toole (2002) reported that employees‟ safety climate scores changed with the 
implementation of organizational safety interventions. Interestingly, in a recent meta analysis 
Clarke (2006) found evidence suggesting that climate perceptions were more strongly related 
to safety at work than individuals‟ attitudes (although a specific personality aspect, 
agreeableness, was again more strongly related than climate).  
Fewer studies have, however, investigated the relationship between safety climate and 
more direct measures of occupational behavior.  Glendon and Litherland (2001) found a weak 
non-significant relationship between several safety climate factors and the observed safety 
behaviors of maintenance and construction workers (explaining 5.9% of the variance). Using 
structural equation modeling (SEM), Neal et al. (2000) described a significant relationship 
between workers‟ overall perceptions of safety climate and their self-reported participation in 
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safety activities, such as involvement in improving workplace safety. They also found that 
safety climate mediated the relationship between general organizational climate and two 
determinants of safety performance (safety knowledge and motivation to perform safety 
activities). Cheyne, Cox, Oliver, and Tomas  (1998) modeled a complex path between five 
different elements of safety climate and self-reported involvement in safety activities at work. 
More recently, Huang, Ho, Smith, and Chen (2006) proposed and modeled perceived control 
as a mediating factor between safety climate and self-reported injury at work. As noted by 
Glendon and Litherland (2001), the value of complex modeling approaches has been in 
revealing that the effects of safety climate upon safety outcomes may also be indirect, where 
other mediating variables such as psychological, environmental, and behavioral factors 
influence the relationship. 
One of the methodological weaknesses of safety climate research has been the reliance 
upon injury and accident rates as the primary indicator of occupational safety performance 
(Glendon & Litherland, 2001; Neal et al., 2000). While some evidence in support of the link 
between safety climate and safety outcomes has been provided, incident and injury analyses 
assume a direct causal link between behavior and these events. While this may be a rational 
assumption, it somewhat ignores the behavioral antecedents of injuries and incidents (Coyle, 
Sleeman, & Adams, 1995). For example, Oliver, Cheyne, Tomas, and Cox (2002) found that 
the relationship between safety climate and occupational accidents was mediated by (self-
reported) safety behavior and person-related factors such as health.  
1.2 Safety climate and work-related motor vehicle driving    
Statistics suggest that reducing the incidence of crashes and enhancing driver safety is 
an issue for effective fleet safety management and occupational health and safety 
internationally (Bibbings, 1997; Bylund, Björnstig, & Larsson, 1997; Gregersen, Brehmer, & 
Moren, 1996; Moser, 2001; Murray & Dubens, 1998; Murray, Newnam, Watson, Davey, & 
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Schonfeld, 2002; Wheatley, 1997). Additionally, workplace health and safety legislation in 
Australia makes work-related driver safety a legal responsibility for employers. In the state of 
Queensland for example, a vehicle supplied by an employer constitutes a workplace (Office 
of the Queensland Parliamentary Counsel, 1995). As such, employers are required by law to 
ensure that risks to employees when driving such vehicles are managed by implementing 
appropriate risk mitigation strategies (Corporate Risk, 1999). Newnam, Watson, and Murray 
(2002) partially investigated safety climate in the fleet setting. They found differences in fleet 
drivers‟ perceptions of safety policies and practices when comparing four fleets. These 
organizational differences were also reflected in self-reported driver behavior, as drivers from 
organizations with more extensive fleet safety policies reported safer driving practices.     
In order to examine more specifically the influence of safety climate in the fleet setting 
it is useful to control for some of the other known and expected influences of driver safety. As 
such, a modified version of Cooper‟s (2000) model of safety culture (derived from Bandura‟s 
Social Learning Theory and Reciprocal Determinism) was used to guide the research and is 
shown in Figure 1. It is important to note the reciprocal relationships conceptualized in 
Bandura‟s (1977) Reciprocal Determinism model were not specifically examined in this 
study; the use of Bandura‟s model in this study provided a framework to compare the impact 
of safety climate against other potential factors of influence. Two sets of additional influences 
were examined: person-related (psychological) factors and on-road situational factors. While 
Cooper logically categorized safety climate as a person-related factor, this study positions it at 
the organizational level (see Figure 2). This conceptualization is consistent with safety 
climate literature, where it represents the mechanism through which organizational practices 
and safety culture influences employees‟ safety behaviors (Glendon & Litherland, 2001; 
Guldenmund, 2000).  
 
 Safety Climate and Work-Related Driving  7 
[Insert Figure 1 here] 
 
1.3 Person-related (psychological) factors 
The Theory of Planned Behavior (TPB) has proven useful for explaining a number of 
different driver behaviors (Parker, Manstead, Stradling, Reason, & Baxter, 1992). The TPB 
represents a combination of stable psychological variables that have proven successful in 
predicting a number of other self-reported behaviors including dishonesty (Beck & Ajzen, 
1991) and weight-loss (Schifter & Ajzen, 1985). Central to the TPB is the proposal that 
attitudes are the primary psychological antecedent to behavioral intentions and ultimate 
behavior (Ajzen & Fishbein, 1977).  
The TPB has been used extensively to explain a number of driving behaviors, crash risk, 
and drivers‟ intentions to commit on-road violations, including drink driving, speeding, close 
following, and dangerous overtaking (Parker, Lajunen, & Stradling, 1998; Parker et al., 1992; 
Stradling & Parker, 1997). Research continues to explore the theory‟s utility for explaining 
on-road behavior such as aggressive driving (Parker et al., 1998).  In the fleet context, 
Newnam et al. (2002) found that the TPB variables predicted intentions to speed for both 
personal and work-related driving. Consequently, the TPB constructs (general attitudes 
towards driver safety, perceived behavioral control, and subjective behavioral norms) were 
included as indicators of person-related influences in this study. 
1.4 On-road situational factors  
Depending on regional occupational health and safety legislation, the vehicle may 
represent an on-road workplace for fleet drivers. How a driver interacts with this workplace is 
influenced by a number of possible on-road situations and external constraints such as road 
engineering and gridlock (Stradling, Meadows, & Beatty, 2000). Lyn and Lockwood (1998) 
found that the crash risk of fleet drivers increased at night, on motorways, and in built-up 
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areas. A review of the literature on the external factors contributing to crashes identified a 
number of critical situational and environmental factors relevant to fleet drivers. The type of 
road has been acknowledged, where non-urban roads have been associated with higher injury 
risk (Valent et al., 2002). Time of day and lighting quality are associated with injury severity 
resulting from crashes, though this may depend upon the type of vehicle driven (Yau, 2004). 
Aggressive driver behavior is more likely to occur on congested roads in peak hour traffic 
(Shinar & Crompton, 2004).  
It was considered important to account for exposure to some of these high risk on-road 
situational and environmental factors. Exposure to the following situations while driving for 
work was used to represent situational influences in this study: heavy and peak-hour traffic, 
driving in unfamiliar settings, on unsealed roads, highway and night driving. 
1.5 Work-related driver behavior and intentions 
It was also necessary to identify the scope of behaviors that are indicative of work-
related driving. Salminen and Lahdeniemi (2002) found that four particular factors were 
identified as significant work-related driving risks by drivers themselves. These included time 
pressures, thinking about work, tiredness, and use of mobile telephones while driving. Lack of 
concentration has also been reported as a risk factor by fleet drivers (Downs, Keigan, 
Maycock, & Grayson, 1999). Williamson (1997) presents four precursors to work-related 
crashes and fatalities including alcohol use, long or irregular working hours, peaks in 
workload, and fatigue.  Fatigue and stress are particularly relevant to fleet settings, given the 
obvious link with workload (Bibbings, 1997). Speeding has been found to be more prevalent 
among company car drivers and is linked to time-pressure (Stradling et al., 2000). Pre-trip 
vehicle maintenance is also reported to be an issue of importance that is neglected by fleet 
drivers (Newnam, 2002). Many other elements of driver behavior are expected to be 
indicative of fleet safety, as they are significant problems for road safety in general. Lack of 
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seatbelt use, for example, is associated with sensation seeking and risk taking such as 
speeding and aggressive driving (Jonah, 1997). Mobile phone use, particularly frequent use, is 
correlated with crash and injury risk (Laberge-Nadeau et al., 2003).  
Traditionally, the TPB has been applied to the prediction of intentions. Intentions and 
behavior are usually strongly correlated, and intentions have also been shown to mediate 
behavior (Ajzen, 1988). While this study does not aim to fully operationalize the Theory of 
Planned Behavior, key constructs from the theory will be included. It is therefore useful to 
include both current behavior and future intentions as separate indicators of work-related 
driver safety.  
 
[Insert Figure 2 here] 
 
1.6 Aims and hypotheses 
 The aim was to investigate the relative influence of safety climate upon the driver 
safety in the organizational fleet setting.  In doing so, a model of work-related driver safety 
was devised (represented in Figure 2) and was examined using a combination of hierarchical 
and logistic regression techniques.  It was hypothesized that the combination of safety 
climate, person-related factors, and situational factors would account for a significant amount 
of variance in each of the following measures of work-related driver safety: H1 - work-related 
driver behavior; H2 - work-related driver safety intentions; H3 - work-related traffic offences; 
and H4 – work-related crash involvement.  The study also aimed to compare the influence of 
safety climate to the person-related and situational factors in each case. 
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2. Method 
2.1. Sample 
A total of 1000 workers were approached to participate in the study across three 
organizations based in the State of Queensland, Australia.  The organizations were a local 
government council, a state government transport agency, and a private industrial resource 
provider. A total of 329 workers agreed to participate in the study – representing an overall 
response rate of 32.9%. Six participants were removed from the sample prior to data analysis 
due to incomplete data.  The final sample consisted of 323 employees.  To be eligible to 
participate in the study, the respondents needed to drive a motor vehicle at least once during 
the course of their average working week.  The sample consisted of 93.5% male workers and 
6.5% females.  Although there were few female participants, this gender distribution reflected 
the nature of the industries and organizations involved.  The majority of participants were 
aged between 40 - 49 years (43%), 50 - 59 years (23%), or 30 -39 years (22%)
1
.  
 
[Insert Table 1] 
 
2.2. Analysis 
Two hierarchical regressions were used to examine the ability of the IVs to predict 
driver behavior and intentions (H1 and H2).  In each case age, sex, and hours spent driving 
each week for work were entered in step 1 as control factors. At step 2 the following IVs were 
entered into the regression: fleet safety climate, driver safety attitudes, perceived behavioral 
control, subjective norms, and situational factors.  Logistic regressions were used to examine 
the ability of the IVs to predict work-related traffic offences and crash involvement (H3 and 
                                                 
1
 Age was measured on aggregated scales at the request of the supporting organizations in order to protect the 
anonymity of participants. 
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H4). It is important to note that the Theory of Planned Behavior was not operationalized using 
multiplicative measures in this study, as a complete examination of this theory was not 
intended.  
 
2.3 Procedure 
Workers were contacted through the internal mail systems of their respective 
organizations and asked to participate in a voluntary research study. They received an 
information sheet detailing: the anonymous nature of the study and a letter confirming 
management support for their participation; instructions for completing and returning the 
survey; and the survey. Two weeks following distribution of surveys each organization was 
requested to send reminders about participation in the study via email or other internal 
communications processes. To maintain participant anonymity and confidentiality and to 
maximize the response rate, surveys were returned directly to the researchers in prepaid 
envelopes.  
 
2.4 Measures 
2.4.1. Safety climate. A modified version of Glendon and Litherland‟s (2001) Safety 
Climate Questionnaire (SCQ) was used.  A description of this questionnaire (Safety Climate 
Questionnaire – Modified for Drivers [SCQ-MD]) including development, factor structure, 
and reliability statistics is fully described in Wills et al. (2005a). The SCQ-MD contained 
items from the original SCQ which were modified to increase applicability to the context of 
work-related vehicle driving, and included 35 items (five-point Likert scale ranging from 
„Never / Not at all‟ to „Always‟) representing six SC factors, relating to „communication‟, 
„work pressures‟, „relationships‟, „driver training‟, „management commitment‟, and „safety 
rules‟.  All factors were calculated such that higher scores indicated safer perceptions.  
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Regarding the „work pressures‟ factor, it is important to note that a high score on this factor is 
indicative of a safer perception, indicating that the participant perceived a high level of 
support from the organization and thus less pressure.     
2.4.2. Person-related factors. General attitude towards driver safety was measured using 
the Driver Attitude Questionnaire (DAQ) designed by Parker, Stradling, and Manstead (1996), 
consisting of 20 items. Participants responded to all of these items by indicating the extent to 
which they agreed with the statements on a five-point scale with end-point anchors ranging 
from “strongly disagree” to “strongly agree”. Purpose-designed items were included to measure 
perceived behavioral control (2 items) and subjective norms (6 items) with the same five-point 
scales (see Appendix for items and reliabilities).  
2.4.3. Situational factors. Six items were designed to measure drivers‟ exposure to on-
road environments and situations that are expected to influence fleet driver safety based upon 
the risk factors identified in the foregoing literature review. The situations related to driving in 
the following conditions: in heavy traffic, on highways, at night, in unfamiliar settings, on 
unsealed roads, and in peak hour traffic. Participants indicated their exposure to these situations 
on a six-point Likert with end-point anchors ranging from “never” to “nearly all the time”. All 
items were positively worded where a higher response reflected greater exposure to risky 
situations (see Appendix for items and reliability).   
2.4.4. Work-related driver behavior and intentions. A modified version of the Driver 
Behavior Questionnaire (DBQ) (Lawton, Parker, Manstead, & Stradling, 1997) was used to 
measure driver behavior, consisting of 29 items.  The modifications were designed such that 
there was an increased focus on work-related driving; that is, driving during the course of 
work.  Additional behavior items included were: two items pertaining to reversing behavior 
while driving for work, five items relating to on-road distraction while driving for work, and 
two items relating to pre-trip maintenance behaviors.  The inclusion of these items was based 
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on previous research on work-related driving (Newnam et al., 2002; Salminen & Lahdeniemi, 
2002), as well as discussions with staff involved in the day-to-day management of the 
organisations‟ fleets.  Items were measured using a six-point Likert scale ranging from 
„Never‟ to „Nearly all the time‟. Appropriate calculations were performed such that higher 
scores on any item indicated safer behavior.  The factor structure and information regarding 
the design of the modified DBQ used in this study are shown in Wills, Watson, and Biggs (in 
press).   
Seven items were created to measure participants‟ self-reported driving intentions. These 
items were designed to reflect the fundamental aspects of driver safety included in the modified 
DBQ (see Appendix). These items were worded to refer to future driving intentions, rather than 
past behavior. Responses were given on the six-point scales used in the DBQ. Two items were 
removed to increase overall scale reliability following inspection of reliability coefficients. 
These items referred to future pre-trip maintenance behavior and concentrating while driving 
(the 5 items used in this study are shown in Appendix).   
 
3. Results 
3.1 Descriptive statistics 
The total mean scores and standard deviations of the main IVs and DVs are presented 
in Table 2, and are also shown as a function of fleet membership. One-way ANOVAs were 
conducted to examine any differences between fleets on these variables.  These analyses 
revealed that there were significant differences between organizations in fleet safety climate F 
(2, 320) = 3.58, p < .05, η2 =.02.  While divers from Organization B scored higher on the 
safety climate measure than employees from Organization C (indicating safer perceptions), 
post hoc analysis (Bonferroni) revealed that this difference was approaching statistical 
significance (p = .05).  There were no statistically significant differences between 
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organizations in any of the other variables (attitudes, p = .96; subjective norms, p = .11; 
perceived control, p = .44; situational factors, p = .14); driving behavior p = .07; and driving 
intentions p = .82).  However, Organization B scored higher on the driving behavior measure 
(indicating safer behaviors) than Organization C (reflecting the safety climate differences 
found), although this was only approaching statistical significance (p = .06). Overall 18% of 
participants reported being involved in a crash while driving for work over the previous three 
years, while 27% of participants reported receiving an infringement for traffic offences while 
driving for work in that same three year period. 
 
[Insert Tables 2 & 3] 
 
The bivariate correlations between the variables are shown in Table 4. There were 
moderate correlations between: fleet safety climate and behavior; safety attitudes and 
behavior; subjective norms and behavior; safety attitudes and intentions; safety climate and 
intentions; safety climate and subjective norms; and subjective norms and behavioral control. 
It is also important to note a correlation of .56 (p < .001) between work-related driver 
behavior and intentions. This suggests a strong relationship between the current driving 
behaviors of fleet drivers with their future driving intentions. However, the potential 
mediating effect of intentions was not examined in this study given that the behavior and 
intentions data were collected simultaneously. That is, it was inappropriate (in terms of causal 
ordering) to attempt to predict behavior from intentions in this instance. 
 
[Insert Table 4] 
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3.2 Driver behavior (H1)   
A two-step hierarchical regression revealed that the overall model was significant, 
accounting for 32% (30% adjusted) of the variance in current fleet driver behavior, F (3, 313) 
= 18.20, p < .001.  As shown in Table 5, four of the IVs significantly contributed to this 
prediction (over and above the control factors. Fleet safety climate contributed the most, 
accounting for 10% of the unique variance in current work-related driver behavior.  
Additionally, driver safety attitudes accounted for 6%, subjective norms accounted for 4%, 
and situational factors 2%, of the unique variance in fleet driver behavior.  Hypothesis 1 was 
supported, as the IVs predicted variance in driver behavior over and above the control factors 
entered at step 1.  Of the factors included, safety climate was the strongest individual 
predictor of driving behavior.   
 
[Insert Table 5 here] 
 
3.3 Driver safety intentions (H2)  
A two-step hierarchical regression revealed that the model consisting of the same 
predictor variables significantly accounted for 25% (23% adjusted) of the variance in future 
driving intentions, F (8, 308) = 12.91, p < .001.  As indicated in Table 6, the same four IVs 
significantly contributed to the prediction of intentions. Unlike the prediction of behavior, 
however, fleet safety climate was the equal second strongest predictor of future driving 
intentions, uniquely accounting for 4% of the variance in future driving intentions (as did 
situational factors).  Driver safety attitudes contributed the most, accounting for 8% of the 
unique variance in intentions. While subjective norms uniquely accounted for 3% of the 
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unique variance in intentions.  Hypothesis 2 was supported as the IVs predicted a significant 
amount of variance in future driving intentions over and above the control factors.     
 
[Insert Table 6 here] 
 
 
3.4 Traffic offences and crashes (H3 and H4) 
Given the lack of variability in crash and traffic offences, logistic regressions were 
conducted to examine if the five IVs could predict self-reported traffic offence and crash 
involvement. Seventy-nine (27%) drivers reported at least one traffic offence while driving 
for work. Logistic regression revealed that the overall model did not significantly predict 
work-related offences, p = .29, accounting for 4% of the variance in traffic offence 
involvement. As shown by the Wald statistics and odds ratios (see Table 7), driver safety 
attitudes was the only variable approaching statistical significance (p = .05). Support was not 
therefore provided for Hypothesis 3, as safety climate did not contribute to the prediction of 
work-related traffic offences. However, there was some evidence that driver safety attitudes 
were related to traffic offences involvement.  
Fifty-three (18%) drivers reported being involved in at least one crash while driving for 
work. Logistic regression revealed that the overall model did not significantly predict work-
related crash involvement, p = .35, accounting for 5% of the variance in crash involvement. 
The odds ratios and significance levels of the IVs revealed that situational factors were 
approaching significant (p = .06). Support was not provided for Hypothesis 4, as safety 
climate did not contribute to the prediction of crash involvement. Possible explanations for 
these results will be discussed. 
 
[Insert Tables 7 & 8] 
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4. Discussion 
The aim of this study was to examine the relative influence of fleet safety climate upon 
fleet driver safety. In doing so, a model of work-related driver safety was investigated which 
proposed that fleet driver behavior and intentions are influenced by a combination of safety 
climate, person-related variables, and situational factors. Hypothesis 1 was supported as fleet 
safety climate was the strongest predictor of current driver behavior, out of the factors 
measured. Although significant, safety climate was a weaker predictor of future driving 
intentions. Consequently, Hypothesis 2 was partially supported. Safety climate did not predict 
past crash and traffic offence involvement and Hypotheses 3 and 4 were not therefore 
supported.  
 
4.1. Implications for research and theory 
4.1.1. Safety behavior  
While causation cannot be confirmed from a correlational study, a number of 
interpretations can be drawn from the results. Firstly, the findings suggest that drivers‟ overall 
perceptions of how safety is managed within their workplace directly influenced their on-road 
safety behavior when driving for work. Deeper interpretation suggests that drivers‟ causal 
attributions regarding fleet safety management practices in their workplace may exert a 
comparatively strong influence over driver safety. This is consistent with the fundamental 
principal of safety climate research and theory.     
 
 
4.1.2. Safety intentions   
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To date, safety climate research has focused upon its impact on measures of current and 
past occupational safety. This was extended in the present study by examining whether safety 
climate also influences future behavioral intentions. Findings suggest however, that while 
driver perceptions of fleet safety practice and management influence do influence future 
driving intentions, general attitudes towards driver safety may exert stronger influences upon 
how fleet drivers intend to behave when driving in the future. The influence of safety climate 
was on a par with perceptions regarding the acceptability of one‟s own driving behavior and 
exposure to high risk situations on the road, such as driving in peak hour traffic. Nonetheless, 
analysis showed that fleet safety climate had a significant influence upon future intentions. 
Future behavioral intentions provide an additional means of measuring safety performance at 
work, which should be subject to further safety climate and culture research.  
4.1.3. Crashes and offences    
The association between safety climate and work-related crashes and traffic offences 
was however, not established. Two potential explanations for this result are outlined. Firstly, 
crashes and offences are an indirect means of measuring safety behavior (Coyle et al., 1995). 
A number of environmental, situational, and dispositional factors contribute to crashes; many 
of these are also precursors to occupational accidents and injuries. While this study aimed to 
control some of these extraneous factors, many were not included as they were beyond the 
present aims. Secondly, there are methodological difficulties in acquiring accurate crash and 
offence data. Demand characteristics, for example, often confound self-reported information 
(Christensen, 2001). Perceptions of social expectations regarding traffic violations and 
incidents may have impaired the integrity of drivers‟ responses. Additionally, Maycock 
(1991, as cited in Lynn & Lockwood, 1998) found that self-reported crash involvement is 
subject to memory loss effects. Unfortunately however, as crashes and offences are relatively 
rare occurrences, involvement in these events was measured over three years to ensure 
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sufficient numbers for analysis. This is common practice within fleet safety research (Lynn & 
Lockwood, 1998) and road safety research.  
Some evidence suggests that safety climate is a dynamic construct, which changes over 
time. For example, the implementation of a new policy or management transition may alter 
perceived climate (O'Toole, 2002). Whether current safety climate perceptions should reflect 
past crashes and offences is hence questionable due to maturational changes in employee 
perceptions. This should be borne in mind when interpreting the results pertaining to crashes 
and offences, interpretation of these results is limited.  
4.1.4. Safety culture  
As noted earlier, there is little consensus in the literature regarding what characterizes a 
complete model of safety culture (Hale, 2000). However, some of the psychological factors 
included in this study are consistently mentioned in safety culture definitions (particularly 
safety attitudes and norms). Although it cannot be claimed that these findings confirm the 
broader notion of safety culture nor organizational culture in general, the results contribute to 
the theoretical notion of organizational culture (particularly fleet safety culture). For example, 
one of the key relationships proposed by Cooper‟s model of safety culture was supported. 
Specifically, that environmental factors, person-related factors, and safety climate, jointly 
influence occupational safety behavior. In addition to this, Bandura‟s behavior-environment 
model (from Social Learning Theory) was successfully applied in an organizational context. 
Reciprocal determinism however, was not examined. Given the multidimensional nature of 
safety culture, and in order to rigorously examine the broader extent of the construct, further 
research must utilize triangulated methodologies (as described by Glendon & Stanton, 2000). 
This should involve a combination of quantitative and qualitative techniques, such as 
interviewing drivers to further examine the nature of safety climate and culture as they exist 
in the organization of concern.          
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4.2. Practical implications    
Given safety climate represents a psychological manifestation of safety culture, 
strategies for improving safety climate must focus upon facilitating a positive/proactive safety 
culture. A comprehensive outline of potential intervention strategies is beyond the current 
discussion. However, interested readers should consult Gregersen et al. (1996) for a review of 
some effective fleet safety interventions. Recent articles in fleet safety literature also outline 
some of the steps towards facilitating a  safety culture (e.g. Moser, 2001; Murray, 2003; 
Murray & Dubens, 1998; Wills, Biggs, & Watson, 2005b). The current findings suggest that 
utilizing a multimodal approach, incorporating a combination of interventions at both 
psychological and organizational levels will help to create positive safety climate perceptions 
and a proactive fleet safety culture.   
4.3. Limitations 
All of the variables used were informed by self-report measures. A number of 
methodological limitations are inherent to this technique. Demand characteristics should be 
considered when interpreting all of the current findings. For example, an employee from an 
organization with a more proactive safety culture may feel inclined to report safer 
occupational practices due to perceptions regarding management expectations. Each 
organizations' interest in enhancing fleet safety practices may add to this limitation. It is also 
important to note that the methodology utilized was designed to ensure that participants 
understood the confidential and anonymous nature of their participation.     
Extensive efforts were made to ensure the appropriateness of the measures used by 
covering the broad array of practices which characterize fleet driving. However, in order to 
improve internal reliability, several items were removed from the intentions scale. The results 
pertaining to intentions should therefore be interpreted with caution, as the scope of the scale 
is limited. This may explain some of the differences in the findings relating to intentions and 
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behavior, as it is likely that fleet driver safety was better operationalized via the behavior 
measure.          
Caution should be taken when generalizing the findings to other fleets, given that the 
fleets involved displayed pre-existing interests in safety (as shown by their willingness to 
participate). Although results held for the entire sample, due to sample sizes each fleet was 
not analyzed separately. This questions whether the results hold for each individual fleet. 
Additionally, the sample is limited primarily to older male drivers, with extensive driving 
experience. Care should be taken in generalizing to other fleets, industries, and cultures, 
particularly those with larger proportions of younger and/or female employees. The applicable 
occupational health and safety legislation should also be considered. Finally, while the final 
overall response rate was acceptable (33%), replication using a broader sample of fleets and 
higher response rate is desirable. 
4.4. Future directions for research 
This study investigated the influence of overall perceptions of safety climate upon 
general work-related driver safety. Factor analysis of the fleet safety climate measure was 
performed, and results are expected to be published in a paper currently under preparation. 
The results of this study provide a starting point for further research, by presenting support for 
the general influence of overall safety climate. Research has also started to deepen the level of 
analysis by focusing upon more specific elements of driver safety, and investigating whether 
specific dimensions of safety climate are more influential than others (see Wills et al., in 
press). This research, for example, investigates the relationship between an element of climate 
relating to workload and time pressure, with work-related driver behaviors such as speeding 
and fatigue. It would also be of benefit to perform larger scale analyses of individual fleets, 
followed by inter-organizational comparisons of safety climate and behavior, adopting a more 
stringent significance level. With the use of more complex modeling techniques, this research 
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should also investigate the complex nature of the relationship between safety climate and 
safety performance by identifying moderating and mediating effects of the psychological and 
organizational factors involved (e.g. Cheyne et al., 1998; Cheyne, Tomás, Cox, & Oliver, 
2003; Huang et al., 2006; Neal et al., 2000; Oliver et al., 2002). 
This study provides an example of how self-report methodology can be used to measure 
occupational safety performance. However, future research may benefit from employing a 
triangulation of qualitative and quantitative techniques. Onboard computer technology has 
been used successfully in research using driving simulators for specific behaviors such as 
speed control (Godley, Triggs, & Fildes, 2002) and braking (Warshawsky-Livne & Shinar, 
2002). Some research has used this technology in the fleet context, for example, in assessing 
the correlation between acceleration behavior and accident frequency in bus drivers (af 
Wahlberg, 2000, 2003). Such equipment is expensive and may be subject to Hawthorne 
effects, but has the potential to considerably advance the validity of driver safety research. 
Finally, official fleet crash data provides a further means of operationalizing driver safety, 
which can augment self-reported data.             
5. Conclusion 
 
Within the fleet context, this study found a direct relationship between overall 
perceptions of safety climate and work-related driver behavior. This finding supports the main 
premise of the theoretical underpinnings of safety climate research, suggesting that it exerts a 
significant influence upon occupational safety behavior. There are, however, a number of 
other important influences over occupational safety, including person-related and situational 
factors. The link with driving intentions was weaker, although this is attributable to the less 
comprehensive measure of intentions. Limited evidence was found confirming a link between 
fleet safety climate and work-related offence or crash involvement. However, this may also 
have been due to the inherent shortcomings of measuring traffic crash and offence 
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involvement. These findings support the broader notion of organizational safety climate as a 
construct that can be used to: 1) measure one of the key factors of influence upon 
organizational safety; and 2) guide the development of interventions for improving the safety 
of occupational behavior across a number of industries. 
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Table 1. Sample demographic characteristics and driving exposure information 
 
 
Variable 
Org A  
n = 70 
Org B 
n = 164 
Org C 
n = 89 
Total sample 
N = 323 
Response rate 36% 33% 30% 33% 
Gender 
  Male 
  Female 
 
84.3% 
15.7% 
 
98.8% 
1.2% 
 
90.9% 
9.1% 
 
93.5% 
6.5% 
Age (years) 
  17-24 
 
8.6% 
 
1.2% 
 
1.1% 
 
2.8% 
  25-29 14.3% 4.3% 5.7% 6.9% 
  30-39 20.0% 21.5% 23.9% 21.8% 
  40-49 32.9% 49.1% 40.9% 43.3% 
  50-59 22.9% 21.5% 27.3% 23.4% 
  ≥ 60 1.4% 2.5% 1.1% 1.9% 
Driving exposure (hours per week) 
  ≤ 10 
 
7.1% 
 
36.0% 
 
65.2% 
 
37.8% 
  11-20 40.0% 38.5% 31.5% 36.9% 
  21-30 20.0% 14.9% 1.1% 12.2% 
  ≥ 31 32.9% 10.6% 2.2% 13.1% 
Driving location     
  Only city 42.9% 6.7% 3.4% 13.7% 
  Mainly city 41.4% 12.9% 4.5% 16.8% 
  City and country 15.7% 65.0% 69.7% 55.6% 
  Mainly country - 13.5% 21.3% 12.7% 
  Only country - 1.8% 1.1% 1.2% 
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Table 2.  Mean scores and standard deviations of drivers by organization 
 
Variable 
Org A 
n = 70 
Org B 
n = 164 
Org C 
n = 89 
Total sample 
N = 323 
Independent Variables 
Organizational factors 
    Fleet safety climate 
 
3.62 (.62) 
 
3.79 (.61)
a
 
 
3.59 (.59)
a
 
 
3.70 (.61) 
Person-related factors 
    Driver safety attitudes 
 
3.45 (.49) 
 
3.46 (.44) 
 
3.46 (.44) 
 
3.46 (.45) 
    Subjective norms 3.82 (.62) 3.99 (.60) 3.89 (.56) 3.92 (.59) 
    Perceived behavioral   
    control 
3.64 (.80) 3.78 (.85) 3.75 (.72) 3.74 (.81) 
Situational factors 3.11 (.64) 3.15 (.75) 3.31 (.74) 3.18 (.73) 
Dependent variables 
Driver behavior 4.98 (.46) 5.00 (.40) 4.87 (.41) 4.96 (.42) 
Driver intentions
a
  5.37 (.56) 5.32 (.56) 5.35 (.52) 5.34 (.55) 
Note. Values in parentheses represent standard deviations.
 
a
 approaching significant (p = .05).  
 
Table 3. Crash involvement and traffic offences (previous three years) 
 
Variable 
Org A 
n = 70 
Org B 
n = 164 
Org C 
n = 89 
Total sample 
N = 323 
Crashes     
  Yes 25.7% 18.9% 10.1% 18.0% 
  No 74.3% 81.1% 89.9% 82.0% 
Offences     
  Yes 30.0% 24.4% 28.1% 26.6% 
  No 70.0% 75.6% 71.9% 73.4% 
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Table 4.  Bivariate Correlations (N = 317)   
IVs Behavior Intentions 1 2 3 4 5 6 7 8 
1. Age .19** .15* - -.25** .07 -.02 .24** .05 -.00 -.02 
2. Sex (male / female) -.10* -.07  - -.04 -.08 .09 -.01 -.03 -.02 
3. Average hours driven 
(per week) 
.17* -.08   - .00 .00 .01 -.03 -.27** 
4. Fleet safety climate .40** .29**    - .18* .10* .30** .10* 
5. Driver safety attitudes .33** .36**     - -.02 .20** .02 
6. Perceived control .10* -.00      - .35** -.02 
7. Subjective norms .31** .25**       - .02 
8. Situational exposure .11* .22**        - 
*p<.05. **p<.001. 
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Table 5.  Hierarchical regression analysis for driver behavior (N = 317) 
 
Variable 
 
B 
Std. 
error 
 
β 
sr
2 
(unique) 
 
R
2
 
 
Adj R
2
 
 
ΔR2 
Step 1 
  Age 
 
.05* 
 
.02 
 
.12 
 
.02 
   
  Sex -.09 .09 -.05 -    
  Hours driven (per week) .05** .01 .19 .05  
.06 
 
.05 
 
Step 2 
  Fleet safety climate 
 
.20** 
 
.03 
 
.30 
 
.10 
   
  Driver safety attitudes .20** .05 .22 .06    
  Perceived behavioral   
  control 
.00 .03 -.00 -    
  Subjective norms .13** .04 .19 .04    
  Situational factors .07* .03 .12 .02  
.32 
 
.30 
 
.26 
*p < .05. **p < .001. 
 
Table 6.  Hierarchical regression analyses for driver intentions (N = 317) 
 
Variable 
 
B 
Std. 
error 
 
β 
sr
2 
(unique) 
 
R
2
 
 
Adj R
2
 
 
ΔR2 
Step 1 
  Age 
 
.05 
 
.03 
 
.09 
 
- 
   
  Sex -.11 .11 -.06 -    
  Hours driven (per week) -.01 .02 -.04 -  
.03 
 
.02 
 
Step 2 
  Fleet safety climate 
 
.15* 
 
.04 
 
.18 
 
.04 
   
  Driver safety attitudes .30** .06 .28 .08    
  Perceived behavioral   
  control 
-.05 .03 -.07 -    
  Subjective norms .14* .05 .16 .03    
  Situational factors .13** .04 .18 .04  
.25 
 
.23 
 
.22 
*p < .05. ** p < .001. 
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Table 7. Logistic regression for work-related traffic offences (previous three years) (N = 317) 
 
 
Variable 
 
 
B 
 
Std. error 
 
Wald test 
 
Odds ratio 
95% CI for Odds ratio 
Lower Upper 
Age -.00 .14 .00 1.00 .76 1.31 
Sex -.56 .53 1.11 .29 .20 1.61 
Hours driven (per week) -.01 .08 .03 .87 .84 1.16 
Fleet safety climate -.10 .22 .19 .91 .59 1.40 
Driver safety attitudes .62 .32 3.81* 1.86 1.00 3.45 
Perceived behavioral 
control 
.29 .17 2.85 1.34 .95 1.88 
Subjective norms .10 .24 .17 1.11 .69 1.78 
Situational factors .13 .19 .46 1.13 .79 1.63 
Note. Nagelkerke R
2
 = .04. 
* approaching significant (p = .05) 
 
Table 8.  Logistic regression for work-related crashes (previous three years) (N = 317) 
 
 
Variable 
 
 
B 
 
Std. error 
 
Wald test 
 
Odds ratio 
95% CI for Odds ratio 
Lower Upper 
Age .08 .16 .29 1.08 .80 1.48 
Sex -.27 .59 .21 .76 .24 2.42 
Hours driven (per week) -.09 .09 .97 .91 .76 1.09 
Fleet safety climate .25 .24 1.07 1.28 .80 2.06 
Driver safety attitudes -.22 .35 .41 .80 .40 1.59 
Perceived behavioral 
control 
-.03 .20 .03 .97 .66 1.43 
Subjective norms .18 .28 .42 1.19 .70 2.05 
Situational factors .39 .21 3.47* 1.48 .98 2.24 
Note. Nagelkerke R
2
 = .05. 
* approaching significant (p = .06) 
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Figure 1. Cooper‟s (2000) reciprocal safety culture model. 
 
 
 
 
 
 
 
 
 
 
Figure 2. Hypothesized factors influencing work-related driver safety. 
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Appendix. Purpose designed items. 
Subjective Norms (Cronbach‟s α .93) 
The way in which I drive for work is accepted as normal driving 
practice within my organization 
My work driving habits are acceptable to my supervisor/boss 
My work driving habits are acceptable to my co-workers 
The way that I drive for work is acceptable to my family 
The way that I drive for work is acceptable to my friends 
Other drivers on the road find my work driving habits to be acceptable 
 
Perceived Behavioral Control (Cronbach‟s α .42) 
How safely I drive for work is entirely up to me 
When driving for work I feel fully in control 
 
Situational Factors (Cronbach‟s α .68) 
Drive in heavy traffic 
Drive on highways or motorways 
Drive at night 
Drive in unfamiliar areas or settings 
Drive on unsealed roads 
Drive in peak-hour traffic 
 
Future Driving Intentions (Cronbach‟s α .71) 
Drive over the speed limit 
Drive while tired 
Drive while using a hand held mobile phone 
Drive while over the legal blood alcohol limit 
Show aggression/drive aggressively 
 
 
 
